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Abstract — Batteries are essential components in modern devices, especially in electric vehicles (EVS),
where their performance and longevity are critical. The functioning of an EV is intricately linked to the
health of its battery, which demands continuous monitoring and effective management. Therefore, the
development of an efficient Battery Management System (BMS) is vital not only for ensuring safe vehicle
operation but also for optimizing battery life and enhancing overall driving safety. This article explores the
challenges and opportunities in implementing BMS technologies within electric vehicles, offering an in-
depth review of current literature on the subject. The aim is to highlight the latest innovations in EV battery
management systems and identify promising avenues for future research, ultimately contributing to the
advancement of EV technology. By providing a comprehensive understanding of existing approaches, this
review aims to inform the ongoing evolution of BMS solutions and their integration into next-generation
electric vehicles.
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I. Introduction

The transition from non-renewable to renewable energy sources is of paramount importance in addressing
the current challenges facing the electricity sector. As part of this shift, numerous technologies have been
developed to convert various forms of energy into electricity. Solar panels, for example, convert sunlight
into electrical power, while wind turbines capture the kinetic energy of the wind to generate electricity.
However, these renewable energy sources, such as solar and wind, are inherently intermittent, with energy
production varying according to environmental conditions. Therefore, the ability to store the energy
generated by these systems is crucial, as sunlight and wind are not consistently available. The availability of
these energy sources can fluctuate dramatically, ranging from a few seconds to several hours or even days.
As a result, energy storage systems are essential to ensure a reliable supply of electricity, stabilizing the
fluctuations in renewable energy production and enhancing the overall efficiency and sustainability of the
power grid.
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Literature review

1. Literature Survey on Ev Battery Management System (2023). In this Paper they had brief about how

the EV battery management system helps the EV cars. To maintain the batteries. The survey
highlighted potential advancements in BMS development, including the implementation of
sophisticated algorithms and components, along with the merging of BMS with various vehicle
systems, like the charging system and powertrain. This paper explaining BMS development need to
be more focus on the accuracy battery state, optimization of the battery performance and how to will
be cost effective. [1]

Smart Battery Protection System for Electric Vehicles. The design of a model for a smart battery
protection system for electric vehicles is quite an innovative and creative idea that we have put into
practice in our project module. To achieve this, we have gathered various research papers and notes
that relate to the project's title. Through our research, we have obtained critical details about lithium
ion batteries, which deliver superior energy to electric vehicles compared to lead acid batteries,
along with a greater storage capacity. While lithium batteries are generally safe, there is a need to
enhance their safety. To do this, it's essential to monitor and control various battery parameters. This
way, we can keep an ongoing check on these parameters, establish limits, and if any changes occur
in the circuit, such as a fault, the system will respond automatically or manually to ensure circuit
safety. To complete our literature review, we are actively searching for different research papers for
further study.[2]

Design of Battery Health Monitoring System Using Arduino Uno [3]. The primary goal of this
project is to design and implement a system for monitoring the State of Charge (SoC) and State of
Health (SoH) of lead-acid batteries. Our focus is to provide a comprehensive guide on creating and
applying estimators for both SoC and SoH. To estimate the SoH, a pulse is applied to the battery
while monitoring its current and voltage. The battery’s internal resistance is then calculated to
determine its health. In contrast, the SoC is estimated using the Coulomb Counting technique, which
tracks the flow of charge into and out of the battery. Experimental results validate the effectiveness
of the proposed estimation methods. These estimators are designed to function in real-time scenarios
and are independent of the type of DC/AC converter used to process the battery’s power. As long as
current flows through the battery, regardless of its direction, the SoC estimator continuously tracks
and calculates the stored charge. Simultaneously, the SoH estimator activates when the battery
begins charging.The successful design and implementation of SoC and SoH estimators in this project
offer a robust solution for applications involving lead-acid batteries, enhancing their monitoring and
performance analysis.[3]

EV Battery Protection System. In this publication they was made an system for battery protection
using Arduino uno to protect the EV batteries. The design of a model for a smart battery protection
system for electric vehicles is quite an innovative and creative idea that we have put into practice in
our project module. To achieve this, we have gathered various research papers and notes that relate
to the project's title. Through our research, we have obtained critical details about lithiumion
batteries, which deliver superior energy to electric vehicles compared to leadacid batteries, along
with a greater storage capacity. While lithium batteries are generally safe, there is a need to enhance
their safety. To do this, it's essential to monitor and control various battery parameters. This way, we
can keep an ongoing check on these parameters, establish limits, and if any changes occur in the
circuit, such as a fault, the system will respond automatically or manually to ensure circuit safety. To
complete our literature review, we are actively searching for different research papers for further
study.
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I11. Conclusion

As per literature review, it is essential to protect the batteries. We learned so many different techniques to
protect batteries. To optimize and protect batteries need to observe the important parameters of the
battery such as voltage, current, temperature and overcharging. In conclusion, the literature review
highlights the critical importance of battery protection for ensuring optimal performance and longevity.
Various techniques have been explored to safeguard batteries, emphasizing the need to monitor key
parameters such as voltage, current, temperature, and the risks of overcharging. By continuously
observing these factors, it is possible to prevent potential damage and ensure the safe operation of
batteries. As the demand for more efficient and reliable energy storage solutions continues to grow,
further advancements in battery protection methods will play a vital role in enhancing battery life and the
overall performance of devices and electric vehicles.
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